Nucleotide sequence and characterization of the pyrF operon of Escherichia coli K12.
The pyrF gene of Escherichia coli K12, which encodes the pyrimidine biosynthetic enzyme orotidine-5'-monophosphate (OMP) decarboxylase, is part of an operon that includes a downstream gene designated orfF. The orfF gene product is a small polypeptide of unknown function. The nucleotide sequence of a 1549-base pair chromosomal fragment containing this operon was determined. An open reading frame capable of encoding the 27-kDa OMP decarboxylase subunit was identified and shown to be the pyrF structural gene by purifying and characterizing OMP decarboxylase. The subunit molecular weight (Mr = 26,350), amino-terminal amino acid sequence, and amino acid composition of the polypeptide predicted from the nucleotide sequence are in excellent agreement with those properties determined for the purified enzyme. The orfF structural gene was tentatively identified and apparently encodes an 11,396-dalton polypeptide. The orfF translational initiation codon overlaps the pyrF termination codon, which may indicate translational coupling in the expression of these genes. The pyrF promoter was mapped by primer extension of in vivo transcripts. The primary transcriptional initiation site is 51 base pairs upstream of the pyrF structural gene. The level of pyrF transcription and OMP decarboxylase synthesis was found to be coordinately derepressed by pyrimidine limitation, indicating that regulation of pyrF gene expression occurs at the transcriptional level. Inspection of the nucleotide sequence indicates that pyrF gene expression is not regulated by an attenuation control mechanism similar to that described for the pyrBI operon or pyrE gene. Finally, we compared the amino acid sequences of the OMP decarboxylases from E. coli, Saccharomyces cerevisiae, Neurospora crassa, and Ehrlich ascites cells to identify conserved regions.